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Light for humans – the original need
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Source: BBC

Light for humans – the eye

More distance requires more light
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Light source evolution
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Source: Elektronikpraxis

1st vehicles 
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First cars – 20th centry

!6



Core Exterior Lighting

Thorsten Warwel 
twarwel1@ford.com 

Confidential

History of automotive light sources
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Source: Universtiy of Münster Germany
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At the beginning – Model T

!8

Ford Model T 1920s
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A few decades later – Model T & Mustang
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Light – safety for the driver – more light and brighter
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Light for humans– utilizing vehicle data  (CAN/LIN connect) 
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Sensor opportunity

Quelle: DVN Lidar Congress 2018
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Light for humans and Sensors – a symbiosis utilizing cameras
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Light for humans and Sensors – a symbiosis
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Cameras – helps the driver where needed
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Camera– enable ADB functionality and more visibility at night
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LiDAR integration – the beginning at FORD
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Source: HybridCars
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LiDAR integration – the beginning at FORD
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LiDAR integration – evolution
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LiDAR integration – evolution
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Sensor – Fusion – Lidar & Camera
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Virtual World and predicted path
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Sensor Usage in OEMS – Scenarios example
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Why 4 different Sensors

Quelle: Flir Sensing
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Camera opportunities

• Cameras arrived long time in car 
industry. Cost efficient  

• Precise in color and geometrie 
detections 

• Needs light!
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IR Camera opportunities

• Costly, detects warm bodies (living bodies or heated bodies) 

• Does require IR emitter for dead geometrie
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IR emitter already in lamps

Quelle: Auto Blog
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Radar oportunities

• Cost efficient, already arrived in Car industry and integrated in the 
lamps 

• Detection with reduced resolution and accuracy 
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Radar already in lamps
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Lidar opportunities

• Costly, size, accurate detection of geometrie 
• No color or sign detecion 
• Near and far far field capability 
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Lidar Supplier and Size overview

Quelle:LeddarTech Internet



Core Exterior Lighting

Thorsten Warwel 
twarwel1@ford.com 

Confidential

Sensor integration - oportunites
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Magneti Marelli

Koito
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LiDAR integration - challenges

• Light fraction at lens: 
 fraction dependant on lens shape and surface quality 
 design and tooling impact 

• Mechanical Lidar: positioning tolerance sensitive (VS SSL) 

• High data speed for recognition time needed 

• Laser usage and ISO 26262 compliance 

• Object detection dependant on lens cleaness 
 lens needs to be replaceable or cleaned within mili seconds 

• Cleaning and service strategy
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Sensor comparison

Quelle: NXP 2017
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Summary and NEEDS
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• Lighting supplier need more sensor knowledge to improve 
• Mechanical connection 
• Optical defraction improvements 
• ISO 26262 capabilities 

• Regulatory departments need to support the technology progression and 
enable exterior lighting to provide a maximum value add to drivers and 
sensors 

• Sensor providers need to develop their systems to be less sensitive in: 
• Mechanical fixations and tolerances 
• Cleaningness requirements 
• Object classifications 

• Sensors need to shrink and improve detection capabilities 

• Avoid redundant sensoring 

• Improve sensor fusion……………..the best wins 


